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A c c e p t e d M a n u s c r i p t 1 It is well established that exposure to stressors can inhibit reproductive physiology and behavior 2 [39, 48, 49, 53] . Clinical studies have shown that sexual dysfunction among men is comorbid with 3 anxiety disorders [8, 62] and depression [58, 68] . Less understood are the potential effects of 4 sexual experience upon subsequent physiological and behavioral responses to stressors. Many of 5 the same brain regions that are activated by acute stressors are also activated by sexual 6 interactions, suggesting potential links. For example, the medial preoptic area (mPOA), 7 amygdala, and bed nucleus of the stria terminalis (BNST) are all activated by both predator-odor 8 stress and by sexual experience among male rats [7, 9, 15, 44] . Furthermore, sexual experience 9 appears to exert anxiolytic effects. For example, anxiolytic effects can be induced among male 10 rodents by pair-housing with a female [67] , ejaculation [17, 37, 50] , or exposure to female odors 11 [30] . Following a sexual interaction, male rodents display increased circulating levels of 12 testosterone [28, 29] , and testosterone exerts anxiolytic actions [12] . Stress-induced elevations in 13 glucocorticoids typically inhibit the gonadal production of testosterone [22, 48, 65] , but fail to 14 reverse the gonadal hyperactivity induced by sexual stimulation [34, 60] . Hence, sexual 15 experience may afford some level of protection against the detrimental effects of stress. 16 Previous studies have used predator odor exposure as an ecologically relevant stimulus 17 that reliably and effectively induces physiological and behavioral changes in rodents. 18 Specifically, acute exposure of rats to 2,5-dihydro-2,4,5-trimethylthiazoline (TMT), an odorant 19 extract of fox feces, induces significant increases in plasma corticosterone [9, 40, 59 ] as well as 20 defensive burying [26] , risk-assessment [14, 25] and freezing behaviors [66] . Wild rat species 21 avoid fox odors more than do shrews [11, 23] and rats have a much lower olfactory detection 22 threshold for TMT than do primates [33] , suggesting that evolution has shaped the ability of rats A c c e p t e d M a n u s c r i p t 4 to detect and respond to TMT. Importantly, Perrot-Sinal et al. [43] determined that acute TMT 1 exposure causes reduced exploratory behavior among reproductively active, but not 2 reproductively inactive, male meadow voles, suggesting that changes in testosterone level may 3 influence the behavioral response to predator stress. 4 The hippocampus is an important focal point for the effects of TMT. TMT exposure 5 induces cellular activation of the dentate gyrus, CA1, and CA3 subregions of the hippocampus 6 [9], elicits fast wave bursts in the dentate gyrus [24] , and rapidly decreases cell proliferation in 7 the dentate gyrus. The dentate gyrus possesses progenitor cells along the subgranular zone that 8 retain the ability to divide and differentiate into neurons throughout adulthood [31] . Adult male 9 rats given acute exposure to TMT show a decrease in cell proliferation within the dentate gyrus, 10 at either 2 h [26, 59] or 24 h after TMT exposure [14, 27] . Curiously, the TMT-induced 11 suppression in cell proliferation does not occur in female rats [14] , suggesting that sex steroid 12 hormones might contribute to the magnitude of the cellular response to TMT. 13 No previous studies have systematically examined All male subjects were handled daily for at least 5 days prior to the first day of screening 5 for sexual competence. For both sex screening and experimental trials, behavioral estrus was 6 induced among ovarectomized females by s.c. injections of 17-estradiol benzoate (10 µg) 48 h 7 prior to testing and progesterone (500 µg) 4 h prior to testing. All sexual testing was conducted 8 in bi-level Plexiglas chambers (15 × 50 × 70 cm) with a platform (40 cm in length) centered 28 9 cm above the floor and ramps between levels [44, 45] . Chambers were cleaned with 70% ethanol 10 after each trial.
Introduction

11
Each male received 4 sex-screening trials separated by 3-day intervals, and no male was 12 exposed to the same female more than once. For each trial, a receptive female was placed into a 
Experimental Protocol
2
Experimental testing started five days after the completion of male screening. A 22 3 experimental design was used in which males were divided into four treatment groups of 8 males 4 per group: no-sex/water, no-sex/TMT, sex/water, and sex/TMT. Males in the sex treatment 5 groups were exposed to receptive females in bi-level chambers for 30 min over five consecutive 6 days. No male was exposed to the same female more than once. In a separate room, males in the 7 no-sex treatment groups were placed in an empty, clean bi-level chamber for 30 min over five 8 consecutive days. Two males were tested at a time in each of the two rooms (i.e., sex room and 9 no-sex room) using bi-level chambers that were visually isolated from each other. All trials were 10 video recorded for behavioral analysis.
11
For TMT exposure, we followed a protocol that was previously shown to induce 12 defensive behaviors and a decrease in cell proliferation within the dentate gyrus of adult male A c c e p t e d M a n u s c r i p t 8 mg/kg body mass) to label dividing cells. Rats were then returned to the testing chambers for an 1 additional 45 min of exposure (1 h total). The strong smell of TMT within the chambers did not 2 dissipate noticeably during testing, indicating that rats were exposed to TMT for the full hour. 3 Twenty-four hours later, rats were anaesthetized with a lethal dose of sodium pentobarbital 4 (Euthanyl; Bimeda-MTC, Cambridge, ON, Canada) and perfused transcardially with 0.9% saline 5 (60 ml) followed by 4% paraformaldehyde (120 ml). The cell cycle in adult male rats has been 6 shown to be 24.7 h [6], and therefore the 24 h time period was used to measure cell proliferation GCL+SGZ and hilus) as a within subjects effect and odor and sex as between-subject factors. 18 Post-hoc tests were conducted using Newman-Keul's procedure unless otherwise specified. A 19 priori comparisons were subjected to Bonferroni corrections. Statistica 6.1 (Statsoft, Inc., Tulsa, 20 OK) was used for all analyses, and the significance level was set at α = 0.05.
A c c e p t e d M a n u s c r i p t 
Sexual experience modifies risk assessment behavior but not other behaviors
11
Prior sexual experience eliminated an increase in risk assessment behavior (stretched 12 attends) induced by exposure to TMT ( Fig. 2A, B) . Specifically, a significant sexstress p=0.014 and F 1,28 =7.94, p=0.009, respectively). For frequency of stretched attends ( Fig. 2A) , the 15 only significant difference among groups was that the no-sex/TMT group had a higher frequency 16 than did the no-sex/water group (p=0.023). For duration of stretched attends (Fig. 2B) BrdU-labeled cells in the GCL+SGZ of the sex/TMT group (Fig. 3) . There was also a strong males used in our study were screened for sexual competence 10 days prior to BrdU injection.
19
This screening may have induced lasting physiological changes that prevented a TMT-induced 20 suppression of cell proliferation, although the effects were not strong enough to induce the 21 enhanced cell proliferation seen in males that had more recently experienced sexual interactions.
22
Another key difference between the current study and past studies using TMT is that our animals A c c e p t e d M a n u s c r i p t 18 were pair housed throughout the experiment, whereas previous studies used individual housing. necessarily lead to adult neurogenesis, and further study is needed to determine whether the 1 enhanced cell proliferation that we observed leads to an increase in functional neurons.
2
In summary, the current study demonstrates that sexual experience can influence an memory. An intriguing possibility is that the combined effects of sexual experience and acute 9 stress influence memory formation in a way that is distinct from either of these events 10 individually. M a n u s c r i p A c c e p t e d M a n u s c r i p t Table 1 Mean (S.E.M.) duration and frequency of grooming, rearing, and vial contact during exposure to fox odor (TMT) or a control odor (water).
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